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2AN ANALYSIS OF BANK LOANS IN HONG KONG
ABSTRACT
The aim of this thesis is to estimate the demand functions
for bank loans in the manufacturing sector and its subsector, the
textile industry. It is my hope that the results may be of use to
interest-bodies such as bankers, etc., especially as a reference in
policy-making.
Profit-maximization is the major assumption made in deriving
the functional relationship of the demand equation. The demand
function for bank loans thus obtained depends on four key independent
price variables, viz. the prices of output, labour service, capital
goods and bank loans.
Ordinary Least Squares method is the econometric technique
used in estimation. Theil's U-test is used to determine the fore-
casting power of the selected equations. In the best forecasting
equation for each industry, the loan demand is elastic with respect
to the price of labour and is inelastic with respect to the rest.
The less-than-unity loan price elasticity implies "interest rate" is
not a good instrument to control bank lending to the manufacturing
sector and the textile industry. The lagged structure of the
equations allows unconditional forecasting which results in smaller
prediction errors as compared with the case of conditional forecasting.
Moreover, forecasting is more practicable in the former as data for
lagged explanatory variables are usually available.
3All in all, the demand functions may serve as a handy tool
to estimate future loan demands for whatever uses.
4PREFACE
The manufacturing sector has long been contributing substan-
tailly to the economic growth of the Hong Kong economy since the
fifties. Apart from the flexibility of the sector in coping with
changes, commercial banks' adequate provision of loans has been an
important determinant of the economic success. In view of this fact,
an analysis of the demand for bank loans in the manufacturing sector
should throw some light on the key variables affecting the demand.
In this study, I have attempted to derive and estimate the
demand function for bank loans in the manufacturing sector for the
sake of analysis and forecasting. The same study has also been under-
taken in the textile industry which is a major subsector of the
manufacturing industry. It is hoped that the resulting demand func-
tions could serve practical purposes, especially for persons who
need forecasts of future demand for bank loans as a reference in
policy-making.
In the preparation and processing of data, facilities of the
Economic Research Centre and the Computer Centre have proved indispen-
sable. In writing this thesis, I have received considerable assistance
from some persons who deserve special acknowledgements. Firstly, I
am very deeply indebted to Dr. Koon-lam Shea who has given numerous
valuable suggestions in the course of preparation and also has en-
couraged me all the way through to completion with extraordinary per-
severance. Secondly, thankfulness must be due to Dr. Win-lin Chou
5and Mr. Yin-ping Ho for their helpful advice in refining the thesis.
Lastly, I am grateful to Miss Yvonne Yee-fung Leung who has reviewed
critically the whole manuscript and made useful recommendations. At
all events, I alone answer for any possible faults.
Kwok-kei Chan
June, 1980
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1CHAPTER I
INTRODUCTION
1.1 Purpose of This Study
The central theme of this dissertation is to estimate the
demand functions for bank loans of the manufacturing sector and the
textile industry, and to determine the forecasting power of these
functions. It is hoped that the demand functions could give pre-
dictions which allow interest-bodies such as bankers, policy makers,
etc. to use as a reference in planning.
1.2 Structure of The Thesis
Before going into details, a bird-eye view of the structure
of this thesis is presented. The formal methodology of economic
research1 is adopted: (1) specification of the model; (2) estimation
of the model; (3) evaluation of the empirical results, and (4) de-
termination of the forecasting power of the model.
The assumptions based on which the demand function is specified
are described in chapter 2. Evidence are provided for the significant
contribution of bank loans to the manufacturing sector, and the
competitive nature of both the output market and factor markets which
include the labour, capital goods and bank loans markets.
1 A. Koutsoyiannis, Theory of Econometrics: An Introductory
Exposition of Econometric Methods, 2nd ed., (The Macmillan Press Ltd.,
1977), Chapter 2.
2In chapter 3, the aggregate demand function is derived from
a theoretical model. The function is obtained from the single-firm
level and aggregation gives the sectoral function. The major
assumption is that all firms maximize profits under competitive
output and factor markets. The marginal product theory is the heart
of the derivation.
Construction of the price indexes of capital goods and that
of the use of bank loans is explained in chapter 4. This is taken
into account in the empirical estimation in chapter 6.
In chapter 5, the sources of statistical data are discussed
for the input variables. Deficiencies of the data are pointed out
and assumptions are made correspondingly.
The empirical estimation is carried out in chapter 6. Demand
functions are estimated for each type of industry, namely the manu-
facturing sector and the textile industry. The results are evaluated
and interpreted. Moreover, the forecasting power of each selected
equation is determined. Thus, the best forecasting equation for
each industry is obtained.
The last chapter has the main assumptions and qualifications
of the study briefly depicted. These are to be borne in mind in
interpreting the empirical results. The potential use of the results
is given in the conclusion.
3CHAPTER II
RELATIONSHIP BETWEEN THE BANKING AND MANUFACTURING SECTOR
2.1 General Characteristics of The Manufacturing Sector
2.1.1 A Brief History
The pace of industrialization in Hong Kong distinctly started
right after the embargo on the trade with China effected in 1951
during the Korean War. Two major factors had contributed to this
development. The first was the influx of labour and capital from
mainland China during the Civil War in 1948-49. The other was the
already established connections with international markets in the
history of predominant entrepot trade since 1842. The embargo on
trade with China seriously curbed the entrepot trade. Hong Kong was
forced to shift to export-oriented production which was made possible
by the abundant supply of labour, entrepreneurship and capital, as
well as the mass of trading and financial connections. Textiles,
clothing and plastic products accounted for over 80% of the exports
and employment in the late fifties. In the seventies, the predominant
industries have been textiles, clothing and electronics.
The lack of natural resources and the small size of the place
have restricted the economies of scale in diversified production.1
This explains partly the relatively small sizes of firms in terms of
1 James Riedel, The Industrialization of Hong Kong (Germany:
J.C.B. Mohr (Paul Siebeck) Tubingen, 1974), p. 10.
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number of workers. Moreover, the firms are mostly owned by Chinese.
Ways of management tend to be rather traditional in that complete
control rests on one or few hands only and decision making is a
very personal matter.2 The fact is evident in 1969. About 89% of
Hong Kong's industrial labour force worked in enterprises that were
owned and managed by Chinese.3 It-should be admitted that the
distinction between a large and small firm is quite arbitrary. In
terms of paid-up capital or volume of production, a firm with less
employees may be larger than the other with more workers. In 1961,
90% of the total number of manufacturing establishments employed
less than 100 workers.4 In 1975, 80% of the total number of manu-
facturers employed less than 20 workers.5 It is clear that small
firms have predominated in Hong Kong's industry. The accompanying
low overhead of production may explain why the manufacturers can
respond quickly to changing demand. This flexibility is also guaranteed
by rapid decisions which are only possible when the owners of firms
embrace entire control.
L Economist Intelligence Unit, Industry in Hong Kong (report
commissioned for the Federation of Hong Kong Industries) (Hong Kong:
South China Morning Post Press, 1962), p. 8.
3 J.L. Espy, The Strategies of Chinese Industrial Enterprises
in Hong Kong (George F. Baker Foundation, Harvard University, May
1970), p. 215.
4 Economist Intelligence Unit, op. cit., p. 6.
j Tong-yung Cheng, The Economy of Hong Kong (Hong Kong: Far
East Publication, 1977), p. 172.
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Generally, the types of ownership are private, ranging from
sole proprietorship, partnership to private unlimited and limited
firms. Table 2.1 shows the distribution of the types of ownership.
Table 2.1
Distribution of the Types of Ownership in Small
Scale Manufacturing Establishments(%)
Survey in 1972 bSurvey in 1968 a Survey in 1978 c
(sample size (sample size (sample size
of 200) of 63) of 415)
Sole Proprietorship 51.5 42.9 49.2
Partnership 22.5 11.1
Private Limited 26.0 46.0 29.9
Private Unlimited 11.3
Family Business 9.4
Source: a. L.F. Goodstadt, "Profits in Pawn", Far Eastern Economic
Review (April 17, 1969), pp. 224-226.
b. H. Sutu, Lamp Li, Cheung Kin-yu and Wong Churk-kow,
A Study of Government Financial Assistance to Small
Industries (The Lingnan Institute of Business Adminis-
tration, The Chinese University of Hong Kong, May 1973),
pp. 12-13.
c. Victor Fung-shuen Sit, Siu-lun Wong, Tsin-sing Kiang,
Small Scale Industry in a Laissez-Faire Economy: A Hong
Kong Case Study (Centre of Asian Studies, University of
Hong Kong, 1979), Table 14.3, p. 337. In this survey,
partnership is classified into limited and unlimited
liabilities.
6It is discernable that sole proprietorship has been the
prevailing legal status for long. While that all surveys indicate
none of the public type of ownership, this may be attributed to the
conservative attitudes of traditional firms to go public or the low
paid-up capital which does not qualify the firms to be quoted in
Stock Exchanges.
2.1.2 The Labour Market
The labour force is characterised by high mobility within the
manufacturing sector. The lack of training programs results in a
large reservoir of unskilled labour who may switch among manual jobs.
In many cases, the practice of paying wages daily may reduce workers'
commitment to the factory. In the hot time of fulfilling orders
from abroad, the labour market is especially competitive in that wage
wars are frequent among industrial sectors.6
2.1.3 The Markets of Output and Sources of Input
Domestic output are either for export or for domestic use.
Hong Kong has long been dependent on export for its sustained growth
since the fifties. The volume of exports are substantial.
Presently, the major export markets for manufactures are U.S.A.,
European countries, Japan, Australia and Canada. The products res-
ponsible for most of the export-earnings are textiles, clothing,
electronics, watches and clocks. Imports are mainly food, consumables,
6 Ibid., p. 158.
7raw materials, semi-manufactures, fuel and capital goods. The main
sources are Japan, China, U.S.A., Taiwan, Singapore and United
Kingdom. Since Hong Kong possesses scarce natural endowment and
is an open-economy, it is indeed very vulnerable to external shocks
both on the export and import side. Flexibility of the manufacturing
sector in coping with sudden changes as well as adequate financial
back-up are the two basic factors important to maintain persistently
good performance subject to the revived protectionisms in the major
markets. In fact, the existing structure of the manufacturing sector
is flexible enough to accomodate external shocks. Before going into
the financial situation of the manufacturing sector in relation to
the banking sector, a brief description of the latter may enhance
subsequent elucidation.
2.2 General Characteristics of the Banking Sector.
There is no central bank in Hong Kong. All monetary managemen
are taken up by private commercial banks which activities have been
regulated since October, 1964, by the Banking Ordinance which was
amended in 1967. Hence, the resulting currency system is essentially
a variant of the currency board system.7 In the absence of a central
bank, currency notes are issued by three British banks, viz. the Hong
Kong and Shanghai Banking Corporation, the Chartered Bank and the
Mercantile Bank which is presently a subsidiary of the Hong Kong Bank.
7 For detailed formation about currency boards, see: Saroj
Kumar Basu, A Review of Current Banking Theory and Practice (London:
Macmillan, 1974), pp. 25-31.
8
This non-central banking system results in a rather competitive
environment among commercial banks in respect of enlarging deposit
base and increasing earning assets such as investments, loans and
advances. However, an agreement was effected since July 1, 1964,
under which banks were classified into four categories (Al, A2, Bl and
B2). Competition on deposits was then under control in the sense
that banks in each category offered deposit rates which were higher
than the basic rates by uniform increments.8 On the lending side,
interest rates charged are subject to no agreement, and these rates
are somewhat a business secret.9 Hence, the loans market is expected
to be more competitive than the deposits market in respect of price
competition. Of course, banks can offer better services as a tactic
to attract more deposits and effect more loans. Anyway, quick indus-
trialization has led to frequent unsatisfied demand for loans and
hence banks usually can expand volume of loans at given rates.10 The
acceptance of applications for bank license since March, 1978 has
increased the total number of licensed banks from 74 to 115 at the
beginning of August 1979.11 This may further enhance the competitive-
ness among banks.
8 Y.C. Jao, Banking and Currency in Hong Kong: A Study of
Postwar Financial Development (London: The Macmillan Press Ltd.,
1974), p. 54.
2 Ibid., pp. 214-215.
10 Ibid., p. 59.
11 Hong Kong Government, Report of the Advisory Committee
on Diversification 1979, p. 110.
9In addition, the growing size of the sector of other financial
institutions has imposed a threat on commercial banks which as a
whole has to face a common competitor. These financial institutions
rushed into Hong Kong since the 1972-73 stock market boom as more
opportunities existed for potential underwriting. 12 Whether such
financial intermediaries can cause.a real threat on banks or not will
be justified in later context of this chapter.
2.3 Relationship Between the Manufacturing and Banking Sector
Tables 2.2 and 2.3 depict the extent to which commercial banks
serve the industrial sector. Table 2.2 shows the percentage share of
bank loans to various industries while Table 2.3 presents the corres-
ponding percentage share of contribution of the various industries to
GDP. The average proportion of bank loans to the manufacturing sector
with respect to total bank loans is 13.19% and the share of gross
value-added of manufacturing relative to total GDP is 26.69%.
A study of balance sheets13 uncovered that the proportion of
bank loans has been very substantial as revealed by the ratio of bank
loans to shareholders' funds in some major industries. Apart from
the public companies with stock exchange quotations, average borrowings
of the spinning and weaving companies run at 75% of shareholders' funds.
In the clothing industry, among the medium-sized factories which are
12 Michael T. Skully, Merchant Banking in the Far East (published
by the Banker Research Unit, 1976), p. 125.
13 P.A. Graham, "Financing Hongkong Business", Far Eastern
Economic Review (April 17, 1969), p. 152.
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Table 2.2





Manu-End of BuildingPublic General
Year facturing Utilities Construction Commerce Miscellaneous
1970 19.24 12.78 6.71 35.93 25.16
1971 16.72 13.38 6.11 35.39 28.35
1972 12.60 12.75 6.15 28.83 39.54
1973 10.42 14.22 6.76 29.91 38.57
1974 10.00 15.64 5.31 30.05 38.90
1975 11.93 10.05 7.24 37.22 33.47
1976 12.78 7.34 7.72 35.07 36.99
1977 11.84 7.99 8.29 32.22 39.59
Mean 13.19 11.77 6.96 33.08 35.07
Source: Computed from: Census and Statistics Department,
Hong Kong Monthly Digest of Statistics, various issues.
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Table 2.3





Manu- Public Restaurant, Mis-
Year facturing Utilities Construction Hotel cellaneous
1970 29.9 9.1 3.2 21.8 33.8
1971 28.3 8.0 3.6 20.3 37.7
1972 26.9 7.3 4.0 21.2 38.8
1973 26.7 7.4 4.1 23.0 37.1
1974 25.1 8.2 4.7 22.7 37.6
1975 26.0 8.0 4.2 23.3 36.9
1976 26.6 7.6 4.0 23.7 36.5
1977 24.0 6.7 4.5 24.0 39.3
Mean 26.69 7.79 4.04 22.5 37.21
Source: Computed from: Census and Statistics Department,
The 1980-81 Budget: Estimates of Gross Domestic Product 1966-78.
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predominant, the ratio is as much as 140%. Comparing with the ratios
34.6% and 25% respectively for all manufacturing corporations in U.S.,
and Australia, the Hong Kong manufacturers seem to be more dependent
on bank finance irrespective of the existence of other external
financial sources.
Although data for these external financial sources are hardly
available, some data have been released by deposit-taking companies
since December, 1978.14 It is found that their loans to the manu-
facturing sector amount to an average proportion of only 11% of the
loans granted by banks to the same sector for the period from December
1978 to December 1979. This relatively small ratio indicates that
these financial institutions have not imposed serious threat on
commercial banks in regard to lending. As a matter of fact, the DTC
have small Hong Kong dollar bases, 15 and most of them are engaged in
various other activities.16 These may partly account for the fact
that they are less competing in local lending.
14 The "Deposit-Taking Companies Ordinance 1976" assented
by the Acting Governor on January 8, 1976, was effective on April 1,
1976. Since then, the companies in question have to submit signed
audited financial statements annually. The data for loans are
published in: Census and Statistics Department, Hong Kong Monthly
Digest of Statistics.
15 Philip Bowring, "Newcomers Squeeze the Establishment", Far
Eastern Economic Review (April 1, 1974), pp. 30-34.
10 For detailed descriptions of the activities, refer to:
Skully, op. cit., pp. 123-141.
13
2.3.1 Long-term Credit
At the early stages of industrialization in the late fifties,
capitalists fled from mainland China brought with them initial capital.
For these industrialists, banks were willing to provide long-term
finance based on their previous experience and reputation rather than
against proper collateral.17 It was principally the large British
banks that granted credit to large scale industries in these years.
The textile industry accounted for over 60% of total industrial loans.18
The few dominant large firms in the spinning sector depended much on
generous machinery loans from the Hong Kong Bank and the Chartered
Bank.19 However, the numerous small firms of the garment sector,
which were relatively under-capitalised, had to rely on local Chinese
banks for credit. 20
By and large, the degree of self-financing in industry was
abnormally high among medium and small-scale firms in the late
fifties. Once started business, most firms rely principally on
ploughed-back profits or private lending for long-term capital as
well as short-term finance. The dichotomy of financial sources
between the large and small firms could probably be explained by the
difference in management abilities to secure profits which could be
1/ Espy, op. cit., p. 115.
18 Y.C. Jao, "Financing Hong Kong's Textile Growth", Textile
Asia (December 1970), pp. 23-25.*
19 Jao (1974), op. cit., p. 210.
20 Ibid.
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used for financing fixed capital. Thus well-managed firms which
were usually large, were entitled to obtain bank loans easily. On
the other hand, the personal type of ownership and control in most
firms resulted in ill-management and reluctance to disclose informa-
tion all of which deterred banks from lending especially in the form
of long-term loans. The private sources of capital funds ranged
from profits derived on real estate and Stock Exchange, overseas
Chinese remittances, personal savings, investment in the form of
deferred payment, deliveries of plant and machinery, deferred payment
on government land sales, hire purchase facilities, short-term
credits for raw materials and other non-cash loans.21
2.3.2 Short-term Credit
In contrast to the situation of long-term financing, commercial
banks have been willing to extend credit for working capital even for
small firms. 22 The reason is that banks in Hong Kong (except the
native banks) generally adhere in varying degrees to the traditional
principle of 'sound banking', viz. the 'real bills doctrine'.23
According to this principle, commercial banks should make only short-
term self-liquidating productive loans which should be made for
financing the production and movement of goods, and be secured by
21 This paragraph draws heavily on: Economist Intelligence
Unit, op. cit., pp. 16-18.
22 Riedel, op. cit., p. 109.
23 Jao (1974), op. cit., p. 49.
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physical goods in the process of production in a factory or in the
process of shipment. Such loans are considered to liquidate them-
selves automatically. 24 Nevertheless, rapid industrialization has
entailed upgrading demand for finance from the manufacturing sector
and thus has exerted mounting pressure on banks on the close adherence
to the 'real bills doctrine'. This, after all, does not violate
the 'sound banking' rule even for the granting of loans with longer
maturities. It is because most manufactures are for export and
liquidation of them is relatively easy. Hence the kind of long-term
loans is related to commercial transactions of a self-liquidating
nature.25 On the other hand, banks cater short-term credit under
agreed repayment periods which are usually renewed continuously. 26
One probable explanation for this is that the emphasis on "customer
relationship" considers loans as essential in attracting and retaining
profitable and loyal customers. As loans are more personal than other
assets, which fact makes bankers hard to refuse reasonable loan demand
even under credit restraint. 27 As a result, the short-term loans
initially for providing working capital tend to become long-term in
nature. Hence commercial banks can stick well to the 'real bills
doctrine' with short-term loans more commonly granted to the industry
24 Basu, op. cit., p. 261.
25 Jao (1974), op. cit., pp. 46-47.
26 L.F. Goodstadt, "Profits in Pawn", Far Eastern Economic
Review (April 17, 1969), p. 226.
27 Jao (1974), op. cit., p. 179.
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while at the same time can match the financial needs of industrial
growth. This belief is further supported by a recent report: according
to the Chinese Manufacturers' Association of Hong Kong, the Federation
of Hong Kong Industries and the Hong Kong General Chamber of Commerce,
the commercial banks had served well the manufacturing sector concerning
loans especially in providing short-term loans for established firms.28
However, a more recent report29 in January, 1980 showed about one-third
of the 1,800 firms surveyed complained bank charges unreasonable. Of
this, 18% were manufacturers. The main reason was the abnormally high
rate of interest in 1979 triggered by external high interest level which
did not prevail for long. The general level has lowered since June, 1980.
It is interesting to bring out the change of attitudes of the
state-controlled Chinese banks which mainly financed foreign trade
with China at the early stages of industrialization.30 However, the
main interest has been shifted to finance host of small businesses and
factories in Hong Kong's built-up area in need of relatively small
credit facilities. These firms have found big banks less interested
in handling their financial affairs and at times enslaved them in a
bureaucratic pile-up. 31
28 Hong Kong Government, op. cit., p. 132
1-7 Joint Associations' Committee, Report on Bank Services (pre-
pared by the American Chamber of Commerce, the Chinese Manufacturers'
Association of Hong Kong, the Federation of Hong Kong Industries, the
Hong Kong Exporters' Association) the Hong Kong Chamber of Commerce, and
the Indian Chamber of Commerce, January 1980).
30 Jao (197 4), op. cit., p. 4 8.
31 Christopher Lewis, "The Communist Capitalists", Far Eastern
Economic Review (April 1, 1974), pp. 17-18.
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From the above analysis, it can be envisaged that the banking
sector provides adequate short-term loans for working capital and to
a certain extent long-term loans for fixed capital investment all
along the process of industrialization in the fifties and sixties.
In another survey on small industries (employing less than 50 workers)
in 1978, it was revealed that 0.8%'of the sample were interested in
additional funds for machinery and 30.6% required loans for working
capital. In fact, if a small firm has solid orders from buyers, it
is not difficult for it to obtain a packing loan at any annual
rate of 6.5-7% against a letter of credit. A small industrialist of
good financial standing can get overdraft at an annual rate of 8.33-
11.22%. However, when money is urgently needed, a small manufacturer
may turn to financial companies for short-term loans at a higher
interest rate.32
In conclusion, all the evidence in this chapter justify the
following assumptions. The output and factor markets are purely
competitive so that any manufacturing firm is a price-taker. The
second assumption is that the provision of bank loans to the manu-
facturing sector is substantial. This makes possible the inclusion
of real bank loans into a typical firm's production function as the
key financial variable.
jL Victor Fung-shuen Sit, Siu-lun Wong, Tsin-sing Kiang,
Small Scale Industry in a Laissez-Faire Economy: A Hong Kong Case




DERIVATION OF THE DEMAND FUNCTION FOR BANK LOANS
OF THE MANUFACTURING SECTOR1
In this chapter, the aggregate demand function of the manu-
facturing sector for bank loans will be derived, and the same functional
form will be applied for estimation in the textile industry. A
typical firm's demand function for bank loans will be obtained under
the assumption of profit-maximizing behaviour and thus the sector's
demand function by aggregating that of all firms.
3.1 Concept
3.1.1 The Role of Capital Funds in Production
A representative firm is considered to produce a set of output
(goods) flows by inputing a set of factor flows. These flows are in
real terms. Factor flows refer to the flows of 'factors of production'
which mean any input factor on which output depends but may not be
transformed in the process of production. In a financial economy, a
stock of capital funds obtained in a certain period will be used for
1 The theory and derivation draw heavily on William Hamilton
Wrean, The Demand for Business Loan Credit (Toronto: Lexington Books,
1974). William attempts, in this book, to get an approximation of
the actual demand function of the manufacturing sector in U.S.A. for
commercial bank loan credit. His work is modified in this study tai-
loring to the specific conditions existing in the manufacturing
sector and its financial relationships with the commercial banks in
Hong Kong. Readers, who are interested in an alternative way of esti-
mating the demand for bank loans, may refer to: Stephen M. Goldfeld,
Commercial Bank Behaviour and Economic Activity (Amsterdam: North-Holland
Publishing Company, 1966).
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financing stocks of capital goods (raw materials and physical capital).
In this sense, capital funds are regarded as a factor of production.2
Wrean has distinctly pointed out that:3
"To omit the real factor service flows of stocks
of capital funds from consideration in a production
function which is thought of as containing the
real factor service flows of stocks of capital goods,
instead of the real factor service flows of stocks
of capital (goods and embodied funds), is conceptually
wrong because it is clear that a firm that uses
capital goods cannot produce output without the use
of capital funds."
Capital -funds include borrowed funds and equity funds. Hence, funds
borrowed from banks also become loan factor flows of capital funds
in production. Moreover, capital goods and capital funds have their
prices determined in two distinct markets, viz, the capital goods and
the financial market respectively. Hence both factors are independent
in their uses and must be explicitly introduced at the cost side of
production.
As already shown in Section (2.3.2) that, in Hong Kong, the
manufacturing sector can usually get short-term loans for working
capital (purchasing raw materials). However, short-term loans may be
renewed for good customers by banks to finance fixed capital. In
later estimation, bank loans are the only capital fund and capital
goods include raw materials and physical capital. Data of equity and
long-term funds as well as other external sources of funds are lacking
and are hence neglected in this study. Since most of the manufacturers
2 Ibid., p. 10.
3 Ibid., p. 12.
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are relatively small in size in terms of number of employees and
paid-up capital, they do not have access to the security markets for
equity funds as depicted in section (2.1.1). The role of equity
funds should not be too significant in this respect. To ignore them
should not cause too serious a problem.
3.1.2 The Price Concepts of Labour, Capital Goods and Capital Funds
The role of capital funds in production has been elucidated
for a typical firm. Although there has been no comprehensive economic
theory incorporating both production and finance, the marginal product
theory of profit maximization can be applied to derive the demand
function for bank loans.
A firm pays for the stock of labour, capital goods and capital
funds out of past and current revenues in order to get the current
use of respective factor flows. It pays wages to purchase the flow
of labour service. For capital goods, a firm buys the stocks with
initial purchase prices. The capital goods are used over time until
they are obsolete economically. In general,
the price for the use of capital goods per time period
(initial purchase price- residual value)+ durability (3.1)
The residual value is assumed to be immaterial and is taken as zero.
Regarding bank loans, the common practice is to have a firm repay a
loan at the end of the contract period as well as pay interest during
the period of contract. The rate of interest is fixed at the time
of signing the contract and remains constant throughout the period.
The price for the use of a new 'capital' unit per time period
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is equal to the sum of the price for the use of a new 'capital good'
unit and the price for the use of the new 'capital funds' units
financing the capital good unit. A 'capital' unit is a terminology
incorporating both a 'capital good' unit and the 'capital funds'
hence embodied. Three conditions must be taken into account cautiously.
In general, (1) each capital good unit can be used for more than one
period (2) capital funds units can be used for more than one period
and (3) a typical firm usually possesses some capital goods and
embodied' capital funds at the beginning of a period.
3.2 Assumptions of the Theoretical Model
A typical firm is assumed to follow the line of marginal
product theory so as to maximize profit. That is to say it achieves
short-run equilibrium by equating the value of the marginal product
of a factor flow with the marginal price of that factor flow.4 Purely
competitive markets for output and factors are assumed. This assump-
tion can be partly justified for the case of Hong Kong.
The output market comprises the domestic and export market.
As Hong Kong is a laissez-faire economy, the domestic market is
expected to be rather competitive. Hong Kong is also an export-
oriented economy in that most of its manufactures are for export.
It faces competitions from other countries with comparable pace of
economic development such as Taiwan, South Korea, Singapore and Japan.
4 See, inter alia, J.M. Henderson and R.E. Quandt, Micro-
economic Theory: A Mathematical Approach (Tokyo: McGraw-Hill Ltd.,
1971), pp. 67-69; William J. Baumol, Economic Theory and Operation
Analysis (New Delhi: Prentice-Hall Ltd., 1975). pp. 321-323.
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All these countries have similar export markets as that for Hong Kong.
The export market is also competitive. Hence, the output market (com-
posed of domestic and export market) may be considered rather competitive
Turning to the factor markets, the main factors of productions
in this study are labour, capital goods and bank loans. For the labour
market, Hong Kong has been noted for its high mobility of labour among
industries in the manufacturing sector.5 Moreover, the insignificance
of the powers of labour unions6 poses no great threat to employers.
These conditions create a relatively competitive market. For raw
materials and physical capital, most of them are imported as Hong Kong
is scarce in natural resources. The sources are generally diverse,
such as form Japan, China, U.S.A., Taiwan, Singapore, and United Kingdom.
This market can be rather competitive. As for bank loans, although*
the number of banks granting loans to small manufacturers is not at
all clear, the existence of quite a large number of licensed banks may
contribute to a competitive atmosphere for granting loans. Hence, the
assumption of a competitive loan market may not deviate much from
reality.
Any change in the price levels in the output and factor
markets will induce adjustment on the part of the firm so as to equate
again the value of marginal product of each factor with the marginal
price of the factor. This leads to a change in the demand for bank
loans. The rationale of deriving the demand function for bank loans
5 Tong-yung Cheng, The Economy of Hong Kong (Far East Publi-
cation, 1977), p. 158.
6 Ibid., pp. 284-290.
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is based on the first order conditions for profit-maximization, which
give optimal output and factor flows. Thus each equilibrium factor
flow such as bank loans can be solved in terms of the pre-determined
variables. The excluded variables are assumed to have insignificant
impact on loan demand. In this respect, the excluded variables
include long-term and short-term funds obtainable from sources other
than banks as well as equity funds.
3.3 The Derivation
To serve as a bird-eye view of the whole picture of derivation,
the procedure is stated briefly first.
1) For a particular period of time, the profit function is maximized.
2) The partial derivatives with respect to the flow of labour input
and the use of bank loans give the first order conditions. Both
are equated to zero.
3) From the first order conditions, the equilibrium flows of output
and factors are determined.
4) Each of the factor flows, viz. labour (x1) and bank loans (x3), is
than solved in terms of the relevant price variables. The latter
relation gives the demand function of bank loans.
3.3.1 The Profit Function of A Typical Firm
It is postulated that a firm borrows to finance purchase of
capital goods (raw materials and physical capital). A typical firm
maximizes the following profit function in a time period.
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Total Profit= Total Revenue- Total Cost
i.e. (3.2)
where R: total profit
P0: price for a unit of the flow of output
y: number of units of output flow
p1: price for a unit of the real labour factor flow
p2: price for a capital good unit
p2/n2: price for a unit of the real factor flow of capital goods
p3: price for a unit of the nominal factor flow of bank loans
(average interest charge for the use of a nominal unit)
xl: number of units of real labour factor flow
x2: number of units of the real factor flow of the set of
capital goods
x3: number of units of the nominal factor flow of bank loans
n2: average durability of the set of capital goods financed
3.3.2 The Production Function
Let y be the output produced in a period. It represents the
maximum output produced for some given real factor flows subject to
existing states of technology in a particular time period. Since
output should be a function of labour, capital goods and real capital
funds (real bank loans in this study), it is expressed as:
(3.3)
where Q: real factor flow of bank loans
y = F(x , x , l)
1 2
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3.3.3 Deflator for the Nominal Factor Flow of Bank Loans
As bank loans are used for purchasing capital goods, a firm
has to pay the initial price of the set of capital goods in a certain
period. Therefore the following relation holds:
x3 p2x2 (3.4)
where x3, p2 and x2 are defined in the profit function (3.2)
Since x3 is of nominal magnitude and x2 is of real magnitude,
p2 becomes the deflator. Therefore the real factor flow of bank
loans (l) is equal to the nominal factor flow of bank loans deflated
by the price of a capital good, i.e.
l = X3/P2 (3.5
Substituting (3.5) into (3.3), we have,
(3.6)
3.3.4 The Derivation
Substituting equation (3.4) into (3.2), the profit function
can be expressed as:
(3.7)
Substituting (3.6) into (3.7), and then partially differen-
tiating the resulting equation with respect to labour input (x1) and
26
nominal bank loans (x3), we get the first order conditions of profit
maximization in a given period.
(3.8)
(3.9)
Solving (3.8) and (3.9), we get the equilibrium employment of labour
input (x1) and bank loans (x3) respectively as implicit functions
in terms of P0,P1,P2 and (n2-1+P3).
(3.10)
(3.11)
The second order conditions for profit maximization7 requires:
(3.12)
7R.G.D. Allen, Mathematical Analysis for Economists (London:






where fij (i= 1, 2, 3 and j= 1, 2, 3) shows the change of the
marginal product of factor i due to a unit change in the
employment of factor J.
The law of diminishing return implies that f11 < 0, f22 < 0 and
f33 < 0 on a priori grounds. However, there are no a priori restric-
tions on the signs of the cross-partial derivatives. The only require-
ment is that equation (3.13) and (3.14) have to be satisfied. In
this respect, the cross-partial derivatives may have any sign. This
implies that the employment of each factor may affect the marginal
product of another factor, ceteris paribus, in any direction. In
other words, there is no a priori restriction on whether each factor
of production should be a substitute for or a complement to another
in order that profit maximization is assured.
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3.4 The Aggregate Demand Function for Bank Loans
According to functions (3.10)and (3.11), the employment of
labour input (x1) and bank loans (x3) is dependent on prices p0,
p1, p2 and (n2-1+p3) for an individual firm. Since all firms face
the same prices, the aggregate demand equations are also a function
of p0, pl, p2 and (n2-l+p3), i.e.
(3.15)
(3.16)
where Xl: equilibrium employment of labour input in the manufacturing
sector, and
X3: equilibrium employment of bank loans in the manufacturing
sector.
For simplicity, we still use x1 and x3 to denote the sectoral employ-
ment of labour service and bank loans respectively in later context.
Since there is no concrete information about the exact form
of the production function (y) for the manufacturing sector (or the
textile industry), the form of the aggregate demand function for bank
loans is implicit. For exploratory purpose, function (3.16) is
assumed to take the double-logarithmic linear functional form as an
approximation of the actual demand function. It is hoped that the
assumed functional form can capture reasonably the behaviour of the
manufacturing sector. The aggregate demand function based on relation
(3.16) is expressed as (with X3 still denoted by x3):
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(3.17)
where K: constant term,
b's: price elasticities of the demand for bank loans
Using b0 to illustrate, we have the output price elasticity defined
as:
In equation (3.17), 'inu' is a random disturbance term added
to capture the joint impact of all excluded unspecified independent
random variables. Here, 'lnu' is assumed to be normally distributed
with mean zero and variance constant. The price elasticities (b's)
can be obtained directly by regression using the Ordinary Least
Squares (OLS) method.
3.5 Restrictions on the Signs of b0, b1, b2, and b3
(similarly for the other derivatives),
therefore the sign of is equivalent to the sign of as
must be positive. In this regard, the a priori signs of b's are
dictated by the signs of the partial derivaties of x3 with respect
to p0, pl, p2 and (n2-1+p3). To find the restrictions on the signs of
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which > 0 (second order condition of maximization)
Using Cramer's Rule:
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We only know that fii < 0 and fi > 0 for i= 1, 2, 3.
(since f11 < 0) therefore b3 must be




CONSTRUCTION OF THE PRICE INDEXES OF CAPITAL
GOODS AND BANK LOANS
In the derivation, the existing stock of capital goods is
assumed to be homogeneous and with a unique price p2. In reality, a
typical firm usually possesses a stock of capital goods which is an
accumulation of past investments purchased at various prices in the
past. To take this into account., a price index for ,the existing
stock of capital goods has to be compiled.
Similarly, a firm holds a stock of bank loans which are
borrowed at different interest rates in the past but have not been
repaid yet. A price index for the stock of bank loans firms borrowed
should be computed.
4.1 Price Index for the Existing Stock of Capital Goods
As any existing stock of capital goods comprises units bought
currently or at different dates in the past at different prices, the
price index should be a weighted sum of past prices using quantity
purchased as weights. The exact definition is given as follows.
(4.1)
where P2,t : price index of the existing stock of capital goods
in period t,
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q2,i: quantity bought in period i at price m2,i,
m2,i: price in period i, and
n2: durability measured in number of periods for the stock
of capital goods.
The available data tor q2,i and m2,i are in index form. The
durability of the stock of capital goods in question is assumed cons-
tant in the time span under study and is denoted by n2 periods. Hence,
the real factor flow of the stock of capital goods in any period is
P2/n2.
4.2 Price Index for the Existing Stock of Bank Loans
Since any existing stock of bank loans comprises current and
past extensions of bank loans bought at different interest rates, the
weights are the respective amount of bank loans borrowed in each
period. The formula is:
(4.2)
where p3,t: price index of the existing stock of bank loans in
period t,
z3 t: bank loans newly purchased in period t for n*2 periods,
interest rate in period t for the use of a dollar ofr3 t:.
bank loans for n*2 periods, and
n2: average number of time periods for which bank loans are
granted.
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In reality, data for the newly purchased bank loans in each
period are masked by loan repayment and are not available. However, as
suggested by Wrean,1 we may normalize z3,t using the following formula
and employ the normalized z3 t in relation (4.2) to compute p3,t.
(4.3)
where x3,t is the total outstanding bank loans in period t.
The term, (x3,t - x3,t-1), is equivalent to the net magnitude obtained
by deducting current repayments from current newly purchased loans.
It is to be noted that (x3,t - x3 t-1) 0 implies z3,t 1, and
hence greater weight is attached to the period when more new loans
are borrowed.
4.3 A Digression
At this point, we have to go back to the first order condition
indicated in relation (3.9). The concept of marginal and average
price of bank loans has to be made clear. The compiled p3,t using
relation (4.2) is a weighted average of past prices and hence carries
the meaning of "average" price of bank loans. If we use (4.2) to
calculate P3,t, and use the resulting index to estimate the demand
function (3.17), it means that we are estimating the response of the
1 W.H. Wrean, The Demand for Business Loan Credit (Tornoto:
Lexington Books. 1974), pp. 30-32.
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demand for bank loans with respect to the average price. The use
of average price in the estimation is not without justification. A
firm may keep track of only average cost data which are used as a
basis for planning production. Due to uncertainties ahead, a firm
may base the future planning of production on the average cost at
the time the plan is made. Each individual firm may respond differently
to marginal price and average price. As we aggregate individual
firms' behaviour to get the sectoral demand, the use of average data
will be more realistic than that of marginal data.2
If we use relation (4.2) to get p3,t, at the same time, we
have introduced the marginal concept of the price of bank loans, i.e.
r3,t. If we substitute equation (4.2) for p3,t into equation (3.7),
and partially differentiate the resulting equation with respect to
labour input (x1) and nominal bank loans (x3), we get the first order
conditions of profit maximization3 as:
2 Ibid., p. 64.
3 The derivation is as follows:
(where k= constant=




Following the same derivation process pursued from sections (3.3.4)
to (3.5), the aggregate demand function becomes:
(4.6)
It should be borne in mind that r3 is the interest rate of borrowing
in a particular period and is marginal in this sense in contrast to
the average price depicted in equation (4.2). Therefore we have two
forms for the demand function, i.e. equations (3.17) and (4.6), both
of which are presented together for ease of reference.
(4.7)
where p3 is the average price of bank loans compiled from relation (4.2)
(4.8)
where r3 is the marginal price of bank loans.
Demand functions (4.7) and (4.8) are estimated in this study.
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4.4 Price of the Use of a Unit of Bank Loans
(n2-1+p3) and (n2-1+r3) in equations (4.7) and (4.8) are an
independent variable denoting the price of the use of a unit of bank
loans to finance capital goods. Its meaning has to be made clear.
Explanations are similar for both the average price or the marginal
price. Hence, only the average price, (n2-1+p3), is expounded here.
p3 is the interest charge of a unit increase in the use of
bank loans (x3). in a given period. As the constraint x3= p2x2
indicates that a marginal dollar increase in the use of x3 entails
increase in the real use of the capital goods financed with the
marginal dollar. However, physical capital depreciates over time.
This incurs a depreciation cost of 1/n2. Therefore, the price of the
use of a unit of bank loans comprises the depreciation cost of capital
goods (1/n2) as well as the interest charge for a unit increase in
the use of bank loans (P3), i.e. (n2-1+p3).
The durability index of capital goods (n2) is assumed constant
over the time span under study. Any variation in (n 2 1+ p3) is hence
all due to the change of p3. Thus (n 21+ p3) is used as a distinct
variable instead of just p3 in empirical estimation.
The first order conditions, aR/axl= aR/ax3= 0 and the
constraint, x3= p2x2 indicate that the profit-maximizing conditions
for both factors are achieved simultaneously. In this regard,
relations (3.8) and (3.9) require the firm to equate simultaneously
the value of the marginal product of either factor flow with the
marginal price of the corresponding factor flow. This makes mandatory
that the price of the employment of the real labour factor flow can
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also influence the demand for bank credit in addition to the influence
of the price of the use of bank loans.
For (n2-1+r3), the interpretation is similar and requires both
relations (4.4) and (4.5) to be satisfied simultaneously.
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CHAPTER V
THE DATA AND RELATED PROBLEMS
The functional forms of equations (4.7) and (4.8) are applied
in the manufacturing sector and the textile industry. The data are
discussed in this chapter.
5.1 Stocks of Bank Loans (x3)
The data for stocks of bank loans are quarterly in the sense
that the figures are available as average loans outstanding at the
last day of the quarter ended in March, June, September and December
of each year since 1965. The loan distributions to the manufacturing
sector and the textile industry come from the Hong Kong Monthly Digest
of Statistics published by the Census and Statistics Department.
Each quarterly figure is assumed to be the average of that quarter
and each quarter is the unit of time period used in estimation. Since
the shortest series of data available for other independent price
variables starts only from the first quarter of 1972 as will be
described below, the same number of quarterly observations of bank
loans is correspondingly adopted.
5.2 Price Indexes of Output (p0)
Output price indexes are not available. Therefore, the unit
value indexes of domestic exports are taken as an approximation. As
a significant portion of output are for export, this should not be
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too heroic an approximation. The unit value indexes of exports are
available as quarterly data from Half-yearly Economic Reports published
by the Government Printer. The earliest data start from the first
quarter of 1972. For the textile industry, more than one series of
price indexes are recorded due to the classifications of different
types of textile exports. In order to combine the few series of the
same industry into one, the geometric mean is computed in each quarter.
5.3 Price Indexes of Labour (p1)
The average nominal daily wage indexes including fringe
benefits in March and September are obtained from the Hong Kong Monthly
Digest of Statistics. It is assumed that the index in March repre-
sents the average price index of labour in the first quarter while
that in September represents the average price index in the third
quarter. The price index in the second quarter is taken as the arith-
metic mean of that in the first and third quarter. The price index
in the fourth quarter is the arithmetic mean of that in the third
quarter and the price index in the first quarter of the subsequent
year.
5.4 Price Indexes of Capital Goods (p2)
In actuality, a stock of capital goods comprises different
types of goods each of which has relative homogeneous nature within
the same type. The average price index of each type of capital goods
is defined in equation (4.1). In general, for k types of capital
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goods, the following formula gives the combined price index for the
stock of capital goods.
(5 .1)
This is the geometric mean of the average price indexes of the differ-
ent types of capital goods. p2i,t (i= 1,2,..,k) is the price index
of the ith capital good. However, to avoid too many notations, in
the estimation, we still use p2,t to denote p^2,t, although p^2 t is
actually inputed as the variable in estimation.
As argued in sections (2.3.2) and (3.1.1), capital goods are
composed of raw materials and physical capital. In Hong Kong, although
most banks lend short-term loans to manufacturers as working capital
to purchase raw materials (including semi-manufactures), it is also
possible that these short-term loans are used for financing physical
capital if renewal of loans is granted. Hence, in this thesis, the
combined price index of the set of capital goods (raw materials and
physical capital) is the geometric mean of the average price index
of raw materials and that of physical capital.
Now that there are no data for the price indexes of physical
capital for any subsector of the manufacturing industry, the series
of average price indexes relevant to the manufacturing sector is also
applied to the textile industry.
The unit value indexes of raw materials and fixed capital
come from Half-yearly Economic Reports. Quarterly data are obtainable
only since the first quarter of 1972. Due to categorization of the
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types of raw materials, there are more than one series of unit value
indexes for the textile industry. It should be noted that these
unit value indexes are marginal because they are the market rates.
The average price indexes of each series are first computed from
equation (4.1) and then the geometric means are taken using relation
(5.1). Thus a single series of average price indexes for raw materials
is obtained.
In using equation (4.1) to calculate the average price indexes
of raw materials, the durability index (n2) has to be known. Since
concrete information about its exact value is unavailable, in the
estimation, n2 will assume a value of 1 to 6 periods to see which
value gives the estimated equation the best fit. Hence, the formula
for the average price index of raw materials is as follows.
p2,t(raw materials) (5.2)
where n2= 1,2,3,4,5,6.
In using equation (4.1) to compute the average price indexes
of physical capital, we encounter two problems in assigning values
to n2. Firstly, n2 is very large and it is very difficult to try
different values of n2 as what we have proposed to do in the case of
raw materials. Secondly, its durability may be longer than the time
span under study, i.e. twenty-eight quarters from 1972 to 1978. On
account of this limitation, equation (4.1) cannot be used for
computing the average price indexes of physical capital. A modified
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method is devised to meet this purpose as explained in the appendix
to this chapter.
The average price indexes of capital goods (composed of raw
materials and physical capital) are then the geometric means of the
average price indexes of raw materials (altogether six series as n2
takes up values from 1 to 6) and that of physical capital (only one
series as calculated in the appendix). Therefore there are six
series of the average price indexes of capital goods.
5.5 Price Indexes of Bank Loans (r3 and p3)
These indexes are actually interest rates on industrial loans.
In Hong Kong, banks are free to charge different interest rates which
are also business secrets., 1 As a result, the data are generally not
revealed to the public. However, some information disclosed by the
Hong Kong Exchange Banks' Association for the period from 1969 to
1972 has showed that the average rate is one to two percent per annum
above the best lending rate in the same period.2 Moreover, considering
the "Loans for Small Industry Scheme" during 1972, an average annual
rate of 9% was charged on borrowers. This rate is 2% per annum above
the prime rate in 1972. In addition, some banks participated in the
scheme revealed that the rate should range from 10 to 12% per
1 Y.C. Jao, Banking and Currency in Hong Kong: A Study of
Postwar Financial Development (London: The Macmillan Press Ltd.,
1974), p. 214.
2 Ibid., p. 215.
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annum.3 Based on the above information, it is decided to approximate
a series of interest rates on industrial loans by consistently adding
a mark-up of 2% per annum to the average annual best lending rates
in each quarter in the time span under study, that is from 1972 to
1978. Since quarterly data are inputed for estimation and each
adjusted interest rate is originally annual in nature in each quarter,
hence each figure is divided by four so as to obtain the quarterly
interest rate in each quarter. This final series of interest rates
per quarter is the series of marginal prices of bank loans (r3,t).
These marginal prices are used in computing p3,t using relation (4.2).
5.6 A Note on the Value of the Durability Index of Capital Goods (n2)
In demand functions (4.7) and (4.8), 'n2' represents the average
durability measured in number of periods of the set of capital goods
(composed of raw materials and physical capital). Strictly speaking,
n2 should be the geometric mean of the durability of physical capital
and that of raw materials because the series of price indexes of capital
goods is the geometric mean of the price indexes of physical capital
and that of raw materials. However, the durability of physical capital
cannot be reasonably conjectured. As explained in section (5.4),
problems arise if we try to assign different values to the durability
of physical capital. An alternative way is to assign different values
to n2 directly. However, the resulting pool of equations to be tried
is enormous as illustrated in the following example:
3H. Sutu, et al., A Study of Government Financial Assistance to
Small Industries with Special Reference to Hong Kong (The Lingnan
Institute of Business Administration, C.U.H.K., May 1973), pp. 23-24.
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Durability of raw materials: values from 1 to 6 are tried,
Durability of capital goods (raw material and physical
capital): values from 7 to 12 are tried,
Loan maturity: values from 1 to 6 are tried.
In this example, we have assumed that the durability of capital goods
is longer than that of raw materials since the former has the additional
component of physical capital which has a very long durability. As
will be explained in section (6.1), time lags will be introduced into
the independent variables to get better fit. Supposing 4 times lags
are tried, i.e. from 1 to 4. Recalling that there are two different
forms of demand functions (4.7) and (4.8) one corresponds to the
marginal concept and the other to the average concept. Then we have
(6x6x6x4x2)= 1728 equations to be tried for each industry and 3456
equations for both industries. It is obvious that the estimation will
be time-consuming and not be practicable.
In view of the above difficulty, it is not possible to estimate
the durability index of capital goods by assigning values to it directly
or by taking the geometric mean of the durability of raw materials
and that of physical capital. We need a different method. In this
thesis, we use loan maturity (n*2) to approximate the durability of
capital goods (n2). That is to say the durability of capital goods
(n2) is assumed to be reflected by the loan maturity (n*2). In this
way, the number of equations to be estimated for each industry is
reduced by six folds to a more manageable size of 288. Hence, the
estimation is practicable. This assumption may be justified in part
by the practice of real-bill-doctrine described in section (2.3.2).
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However, its validity should be ultimately justified by the predictive
power of the selected equations which is the central concern of this
study.
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Appendix to Chapter V
Computation for the Average Price Indexes of Physical Capital
Under normal circumstances, the durability of a piece of
physical capital such as machinery, plant, etc. is very long and is
expected to exceed the time span of the series under study. Moreover,
there is no concrete information for the length of this durability.
In view of this limiation, a modified version of relation (4.1) is
tried but the same rationale is maintained.
Let pt: average price index of the set of physical capital in time t
pt: marginal price index of the set of physical capital in t
Kt: the stock of physical capital in t
It: net investment on physical capital in t
d: constant rate of depreciation
C: constant growth rate of the stock of physical capital
Assumptions:
1) The durability index is so large as to approach infinity.
2) The average price is a weighted average of marginal prices using
the net investment in each period as weights with depreciation
going on at a rate of 'd' and capital stock growing at a rate of
'c',i.e kt= (1+c)Kt-1 (5.3)
Under these assumptions, the formula for p*t is derived as follows:








Multiply both sides by




Equation (5.6) relates the average price in each period to that of
the previous period and the marginal price in the same period. This
imposes a difficulty on getting the average price in the first period
under the time span in this study. Hence a modified method is used
for computing the average price in period zero, p*0. It can be
easily shown that:
(5.7)
In general, the long-run trend of marginal prices is upward. Therefore
it should be expected that the average price in each period is less
than the marginal price in the same period since the former is a
weighted average of past marginal prices. Hence p*t/pt should be less
than one.
In order to compute pt at t= 0, it is assumed that for period
before t= 0, pt grows at a constant rate "g" which is approximated
by the trend rate estimated from data at t, 0 for the time span under
study.4 To let G= , therefore we have:
Taking logarithm, we have: Inept= 1nep0+ bt
Inputing data of pt from 1972Q1-1978Q4, i.e. t= 0, 1, 2,..., 27,
the regression equation obtained is: Inept= 0.0460+ 0.0162t
g= e0.0162- 1= 0.0163
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(5.8)
Substituting (5.8) into (5.7), we get
(sum to infinity)
(5.9)
Relation (5.9) is used for finding p*t at t=0. For p*t at t > 0,
equation (5.6) is applied.
The value5 of "C" is estimated to be 0.0376 and the value6 of
"d" is estimated to be 0.0302. Since the values of p0 and "g" are
1.18 (in the first quarter of 1972) and 0.0163 respectively, then
5 Refer to James Riedel, The Industrialization of Hong Kong
(Germany: J.C.B. Mohr (Paul Siebeck) Tubingen, 1974), p. 106.
The annual rate of increase in capital stock in the manu-
facturing sector over 1960-70 is 15.9% on an average. Assuming equal
quarterly compound rate of increase, i.e.
capital stock at the end of the following year
= capital stock at the end of the previous year x (1+C)4
where C: compound quarterly rate of the growth of capital stock
6Source: Census and Statistics Department, 1973 Census of
Industrial Production. For the manufacturing sector,
depreciation of fixed assets
stock of fixed assets
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(5.10)
and for t = 1,2,...,27,




Time series data will be used in estimation, hence the demand
functions (4.7) and (4.8) are estimated in the following forms:
lnx3.t= K+ b0lnpO.t+ b1lnpl,t+ b2lnp2,t+ b3ln(n2-1+P3,t)+ lnut (6.1)
lnx3,t= K+ b0lnp0,t+ b1lnp1,t + b2lnp2,5 + b3ln(n2-1+r3,t)+ lnut (6.2)
where t denotes the time period.
6.1 Methodology
Demand functions (6.1) and (6.2) are the two forms to be
estimated for the manufacturing sector and the textile industry. The
technique of Ordinary Least Squares (OLS) method1 is adopted.
As shown mathematically in section (3.5) that the a priori
signs of b0, b1 and b2 are indeterminate while b3 must be negative.
The empirical results must satisfy these requirements. That is to say
cross-price elasticities can be in any sign while the self-price
elasticity must be negative, ceteris paribus.
1 J. Johnston, Econometric Methods (Tokyo: McGraw-Hill
Kogakusha Ltd., 1972), Chapter 5.
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In actual estimation, for each industry, the following values
are tried for the durability and loan maturity:
(1) Durability of raw materials: 1 to 6
(used in the calculation of price index of raw materials)
(2) Loan maturity: 1 to 6
(used in the calculation of p3)
(3) Durability of capital goods (n2 in the demand functions):
approximated by loan maturity and hence takes the same
value as loan maturity, i.e. 1 to 6.
Using loan maturity to reflect durability of capital goods
imposes one constraint on the selection of the estimated equations.
Normally, we should expect physical capital to last longer than raw
materials. Hence, the durability of capital goods (n2) (composed of
raw materials and physical capital) should be longer than that of raw
materials. Since we use loan maturity to approximate n2, we shall
only pick estimated equations with loan maturity longer than the
durability of raw materials.
The selection procedure is as follows:
(a) Equations with the self-price elasticity (b3) being negative
are selected.
(b) From these equations, only those capturing a value of loan maturity
larger than the durability of raw materials are chosen.
(c) For the equations satisfying (a) and (b), and having no serial
correlation (with D-W statistic close to two), they are selected
for further testing of their forecasting power.
(d) For those with D-W statistic significantly far from the value of
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two, the "first differencing" transformation is made to take
into consideration the possible presence of the autocorrelation.2
After the transformation, equations which still have the self-
price elasticity being negative are retained.
(e) If no transformed equations satisfy condition (d), it is then
settled with equations (untransformed) chosen in step (b).
For the selected equations, the Theil's U-testa is applied
to compare the relative forecasting power. Thus, the best forecasting
function for each industry is singled out. Since the primary purpose
of this study is to obtain best forecasting equations, the signifi-
cance of the estimated coefficients are not the most important
consideration. 4 In this respect, the U-test is the major criterion
for a good equation. This will be explained later in sections (6.4.1)
and (6.4.2).
It is unfortunate that no equation can satisfy either (a) to
(c) or (a) to (d) when all independent price variables are evaluated
in the same time period as the dependent variable. These findings
have cast doubt on the reliability of the contemporaneousness of the
influence of price variables on the demand for bank loans. In reality,
2 Autocorrelation introduces larger forecasting error which
should be reduced if accuracy of prediction is to improve. The
practical technique of "first-differencing" transformation is adopted
to serve this purpose. For details, see: R.S. Pindyck and D.L.
Rubinfeld, Econometric Models and Economic Forecasts (Tokyo: McGraw-
Hill Kogakusha Ltd., 1976), pp.'170-173 and pp. 110-111.
3 Henri Theil, Applied Economic Forecasting (Amsterdam: North-
Holland Publishing Company, 1966), pp. 26-36.
4 P indyck and Rubinf eld, op. cit.. n. 161.
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generally there should exist a time lag between planning and imple-
mentation of the plan. Hence, time lags have to be introduced into
the indpendent variables. Since there is no a priori information
about the respective time lags for the price variables, it is assumed
that all price variables have the same lag. A time lag of one period
is tried first, and then two periods, three periods, etc. until equa-
tions satisfying the above selection procedure can be found.
In fact, the introduction of lagged structure avoids the
presence of simultaneity bias5 of the estimated coefficients. In
this sense, the lags serve both to generate results more reliable
and realistic.
Up to this point, it is better to list the forms of demand
functions for bank loans, from which the empirical results are gen-
erated. To follow the selection procedure from (a) to (c), we use
the functional forms (before transformation):
(6.3)
(6.4)
where'?' denotes time lag in number of periods.
If the results estimated from functions (6.3) and (6.4) have D-W statis-
tics significantly different from two, first-differencing transformation
5Potluri Rao and Roger LeRoy Miller, Applied Econometrics
(New Delhi: Prentice-Hall Private Ltd., 1972), pp. 186-201.
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is performed using the following equations (after transformation):
(6.5)
(6.6)
6.2 Evaluation of the Empirical Results
Tables 6.1, 6.2 and 6.3 present the summarised results of
the estimation, i.e. results which pass the screening procedure from
step (a) to (e). The first table refers to the manufacturing sector
while the last two tables are for the textile industry.
6.2.1 The Manufacturing Sector.
Equations (M.l) and (M.2) of table 6.1 are the estimated form
of equation (6.3) where the "average "price of bank loans, ln(n2-1+p3),
is used. All of them have passed the selection procedure from (a) to
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(c). Equations estimated from the functional form of equation (6.4),
i.e. using the marginal concept, cannot pass the selection procedure
right from the start at step (a). Therefore they do not appear in
table 6.1. Equations (M.1) and (M.2) have D-W statistic indicating
inconclusive existence of autocorrelation. First differencing raises
the D-W statistic but gives positive signs of b3. Hence we have to
settle with the two untransformed equations.
In (M.1), only b1 and b3 are significant while in (M.2), only
bl is significant. In spite of the insignificance of most coefficients
in the equations, it will be shown in section (6.4.1) that one of them
gives very good predictive power which is a more important criterion
in our selection process.
The estimated output elasticity (b0) in (M.1) is negative
and that in (M.2) is positive. Prices of labour and capital goods
have positive impact on the demand for bank loans as shown by positive
values of b1 and b2 obtained in both equations. The negative sign of
b3, of course, means that the price of borrowing is inversely related
to the demand for loans. All the signs satisfy the a priori require-
ments shown in section (3.5).
The magnitude of each coefficient is interpreted as the per-
centage change of the demand for bank credit due to a percent change
of the corresponding price variable, other things being constant.
In both equations, the absolute value of b1 is larger than one while
those of b0, b2 and b3 are smaller than one, indicating that the
demand of loans is elastic with respect to labour price and inelastic
with respect to output price, capital good price and self-price.
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In both equations, the R2 and R-2 are well above 95% indicating
that a high proportion of the variation of loan demand can be accounted
for by the multiple regression. The highly significant F ratios
indicate the relations have high explanatory power. The standard
error of each equation is comparatively small in regard to the actual
magnitude of loans.
It is discernable that the estimation has captured a time lag
of two or three periods, an average durability of two periods for the
set of raw materials and an average loan maturity of three or four
periods.
6.2.2 The Textile Industry
Equations (T.1) and (T.2) of table 6.2 are the estimated forms
of the untransformed equation (6.4) where the marginal concept is
used. They meet the requirements indicated by steps (a) and (b) of
the selecting procedure. However, the D-W test shows the presence
of positive serial correlation. Hence, the first-differencing trans-
formation is undertaken giving equations (T.la) and (T.2a) both of
which have three coefficients significant at 95% confidence level.
Although the D-W statistics still give inconclusive existence of auto-
correlation, we have to accept them as limited by computer facilities.
These transformed equations are the estimated forms of equation (6.6)
which uses the marginal price of the use of bank loans, i.e. ln(n2-l+r3)*,
as one of the independent variables.
Equation (T.3) of table 6.3 is the estimated form of equation
(6.3), where the average price concept is used. It satisfies
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conditions (a) and (b) of the selection procedure but shows high
autocorrelation. Transformation applying equation (6.5) gives the
estimated equation (T.3a) which still unveils the presence of positive
serial correlation. It is chosen subject to the limitation of computer
facilities and time. (T.3a) comes from equation (6.5) which uses the
average price of bank loans, i.e. ln(n2-1+p3)*, as one of the independent
price variables. To summarise, equations (T.la) and (T.2a) of table
6.2 and equation (T.3a) of table 6.3 are the selected equations for
the textile industry. These equations are to be evaluated below.
All coefficients are significant except b2 in equation (T. 3a).
All equations have positive signs for b0 and bl, and negative signs
for b2 and b3. These signs satisfy the a priori requirements shown
in section (3.5).
In all equations, the absolute magnitudes of the effect on
the demand for loans range from labour price, output price, capital
good price and self-price in descending order with b1 greater than
one, and b0, b2 and b3 less than one. Hence loan demand is elastic
with respect to labour price only.
The small magnitude of the self-price elasticity (taking
values from -0.14 to -0.27) implies a very inelastic demand for bank
loans with regard to the change of its own price. In other words,
a rise of interest rate does not have great effect on reducing the
demand for loans. This has an important policy implication. Interest
rate is not an effective instrument to control bank lending. One
plausible reason for this inelastic demand may be suggested. As
productions have to be sustained so long as there are unfilled orders,
this results in regular needs of bank loans for financing working
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capital irrespective of the fluctuation of the level of interest
rate (the cost of borrowing for production purpose).
For equations (T.la) and (T.2a), the R2 and R-2 indicate over
90% of the variation of loan demand can be explained by the multiple
regression. Equation (T.3a) has the R2 and R-2 equal to 91% and 89%
respectively. The significant F ratios again guarantee high explana-
tory power for the relations. The standard error of each equation is
greatly reduced after transformation leading to lower prediction errors.
The equations have captured a time lag of one period, an average
durability of two periods for the set of raw materials and a loan
maturity of three or four periods.
6.3 Comparison Between Industries
The time lag (two and three periods) captured in the manu-
facturing sector is longer than that (one period) for the textile
industry. It has to be borne in mind that the imposition of the same
time lag for each independent variable in the same regression equation
may introduce errors into the estimation. However, this is inevitable
as there exists no a priori information for the respective time lags.
In the manufacturing sector, only b1 is significant (at 95%
confidence level) in both equations (M.1) and (M.2). The self-price
elasticity (b3) is also significant in (M.1) at 90% confidence level.
In the textile industry, however, except b2 in (T.3a), all coefficients
are significant (at 90% or 95% confidence level). This discrepancy
in the number of significant coefficients may be explained by the
higher homogeneity of the behaviour towards demanding loans in the
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textile industry. The better forecasting equations (with smaller
U-statistics) found in the textile industry as shown in the following
section will lend further support to the argument that higher
homogeneity can give better empirical results. It should be borne
in mind that the presence of insignificant coefficients is not the
major concern if the objective is prediction as depicted in section
(6.1). So long as the predictive power of an equation is good, the
significance of coefficients becomes less important consideration.
It should be aware that the insignificance of coefficients may indicate
the presence of multicollinearity problem. Nevertheless, multi-
collinearity is not a serious problem as far as prediction is concerned.
6.4 Determination of Relative Forecasting Power
The type of forecasting is unconditional6 in that values for
all the explanatory variables in the forecasting equation are known
with certain. Each equation's predictive power is evaluated by ex-post
forecasts beyond the estimation periods. In this context the time
span under study ranges from 1972 to 1978 totalling 28 quarterly
observations. The ex-post forecasts in the four quarters of 1979
are checked against actual data and thus the forecasting power can
be compared for all equations within each industry. The demarcation
of the different spans of periods is shown diagramatically as:
6 Pindyck Rubinfeld, op. cit., p. 157.
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data available





The Theil's U-test (inequality coefficient) is adopted for
comparing the overall accuracy of the four forecasts in 1979 using
each selected equation. In each industry, every selected equation
is used for computing the four forecasts and the U-statistic henceforth.
The U-statistic is defined as:
(6.7)
where Fi: predicted (forecast) "change" in the dependent variable
Ai: actual (realised) "change" in the dependent variable
n= 4 (denoting the four quarters of 1979)
The values of U ranges from 0 to ,
The smaller the value of the inequality coefficient, the better is
the forecasting performance.
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U = 0 implies Fi = Ai and the equation can attain perfect forecast.
U = 1 implies Fi = 0 and is equivalent to a status quo forecasting.
U > 1 implies the forecasting is not as good as a status quo prediction
(zero-change prediction).
Using relation (6.7) to compute the U-statistics, the best fore-
casting equation (with the smallest U) in each industry is thus
found.
U2 can be decomposed into three components which indicate
the sources of forecast errors. The components are called partial
inequality coefficients." The decomposition is as follows:
(6.8)
The numerator is composed of three terms:
(6.9)
where F, A : means of Fi and Ai
SF, SA : standard deviations of Fi and Ai
rFA : correlation coefficient between Fi and Ai
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(F-A)2 is the "bias" component which shows the part of the discrepancy
between predictions and realisations caused by the difference between
their means (or central tendencies).
(SF-SA)2 is the "variance" component arising from the difference
between the variances of forecasts and realisations.
2(1-rFA)SFSA is the "covariance" component revealing imperfect covari-
ance between forecasts and actual data as one of the errors of fore-
casts. This last source cannot be reduced while the other two can be
mitigated as additional information are incorporated in the forecasting
process. The sources of error may be expressed as proportions:
Bias proportion UM= (6.10)
Variance proportion US= (6.11)
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Covariance proportion Uc. (6.12)
Hence, UM+ US+ UC= 1 (6.13)
From this relation, the relative percentage of forecast errors can
be readily discerned.
6.4.1 The Manufacturing Sector
In table 6.4, the expost forecasts in the four quarters of
1979 computed from each of equations (M.l) and (M.2) are compared with
the actual figures of bank loans outstanding in the manufacturing
sector. The forecasts and actual data are presented in natural logari-
thmic form as equations (M.1) and (M.2) are double-logarithmic equations.
The U-statistics hence computed show that (M.2) has the smaller value.
Therefore equation (M.2) is the better forecasting equation for the
manufacturing sector.
It should be noted that the U-statistic is greater than one
for (M.1). This implies the prediction using (M.1) is worse than a
status quo prediction, i.e. lnx3,t+1 is the same as lnx3,t. Hence
(M.1) should not be used for prediction purpose. However, the U-
statistic is smaller than one for (M.2) and hence gives better prediction
than a status quo prediction. In view of the good prediction (U 1),
using loan maturity to approximate durability is not too serious a
problem.
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Among the non-selected equations, three of them are worth
special attention. They are presented in table 6.6. It can be seen
that the coefficients of these equations are of correct sign and
statistically significant. However, these equations do not satisfy
the condition that loan maturity is greater than the durability of
raw materials. In spite of the high R2 and significant coefficients,
the U-values of these equations are all greater than one, as shown
in table 6.7, implying a status quo prediction is better. In the
light of this contrast, the good predictive power of equation (M.2)
has justified to some extent our selection procedure in section (6.1);
in particular, the restriction on the relation between loan maturity
and durability of raw materials and the relatively little attention
paid to the significance of the regression coefficients.
Now the three sources of forecast error is analysed for the
best forecasting equation (M.2) giving the smaller U-statistic.
Referring to table 6.8, decomposition of the numerator of U2 reveals
the highest proportion of error is the covariance component which
explains 94% of the discrepancy between forecasts and actual data.
The bias and variance proportion are 4% and 2% respectively. Thus
these two sources of error are trivial.
6.4.2 The Textile Industry
In table 6.5, the expost forecasts in the four quarters of
1979 computed from each of equations (T.la) to (T.3a) are compared
with the actual data of bank loans outstanding in the textile industry.
Both the forecasts and actual figures are presented in the "first-
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differencing" natural logarithmic form because equations (T.la) to
(T.3a) are first-differencing double-logarithmic equations. Equation
(T.3a) gives the lowest U-statistic and thus is the best forecasting
(lowest U-statistic) equation for the textile industry. In all
cases, the U-values are less than one indicating forecasting using
these demand equations is better than a status-quo (zero-change)
prediction. In this sense, on the whole, the equations for the
textile industry have better predictive power as compared with that
for the manufacturing sector. This fact may be accounted for by the
higher homogeneity of behaviour towards the demand for bank loans
within the textile industry.
Decomposition of the numerator of U2 for the best forecasting
equation (T.5a) is presented in table 6.9. The highest proportion'
of prediction error resides in the variance component which accounts
for 55% of the discrepancy between the forecasts and actual data.
The bias and covariance proportion are 30% and 15% respectively.
6.5 Some Implications
The best forecasting (with smallest U-statistic) equations,
(M.2) of the manufacturing sector and (T.3a) of the textile industry,
are the estimated forms of functions (6.3) and (6.5) respectively.
These two demand functions have included the "average" price of
bank loans as one of the independent variables. This means that manu-
facturers generally respond to the average price rather than marginal
price of the use of bank loans in planning production for reasons
elaborated in section (4.3). Since this kind of behaviour is quite
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realistic, the two demand functions (M.2) and (T.3a) may be said to
capture well the reality.
The U-statistics for equations selected for the textile
industry are consistently less than one while that for one of the two
equations selected for the manufacturing sector is greater than one.
The implication here is that greater predictive accuracy can be
enhanced by higher homogeneity within the industry. This may be
achieved by further break-down of the sector or industry as far as
possible subject to the availability of data.
Lastly, for the sake of computing the confidence intervals
of future forecasts, the variance-covariance matrixes are presented
for all selected equations in the appendix to this chapter for
information. Also that the raw data inputed are presented in the
statistical appendices for reference.
For details of computing confidence intervals, see: Johnston,
op. cit., pp. 152-154.
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Table 6.1
Selected Equations for the Manufacturing Sector
Durability
Loanof Raw






Note: (1) The independent variables are inputed in deviation form.
(2) Figures in parantheses are t-values at different levels of significance
using two-tailed test, i.e. at a= 5%(*), a= 10%(**), a= 20%(***).
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Table 6.2
Selected Equations for the Textile Industry
Durability
LoanConstant of
-2b0 bl b2 b3Equation K RawMaterialsLag Maturity R2 R SEE D-W F df
2 -0.49751 0.1843 0.3548 0.8372 0.3732(T.1) 3 0.9123 0.8956 0.09344 0.8424 54.6 21
(10.06) (1.4940)*** (2.9590)* (09782) (-2.6082)*
-0.4808(T. 2) 1 0.1843 0.3538 0.8386 0.3722 2 4 0.9121 0.8954 0.09353 0.8393 2154.5
(10.05) (1.4888)*** (2.9596)* (0.9746) (-2.5979)*
-0.4377(T. la) -0.26541 0.0549 0.5348 1.3028 2 0.93613 0.9239 0.06827 1.4314 76.9 21
(1.5733) (3.0360)* (6.3194)* (-1.8916)** (-3.5117)*
-0.4337 -0.2744(T. 2a) 1 0.0556 0.5464 1.2836 2 4 0.9359 0.9237 0.06835 1.4610 76.7 21
(-l.8767)**(1.5844) (3.0929}* (6.1941)* (-3.4996)
Note: (1) Only the independent variables in each of equations (T.l) and (T.2) are inputed for regression in deviation.
(2) Figures in parentheses are t-values at different levels of significance using two-tailed test,
i.e. at a= 5%(*), a= 10%(**), a= 20%(***).
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Table 6.3
Selected Equations for the Textile Industry
Durability




-0.1374 1946.6-0.1965 0.89952 0.8881 0.06820.907631.33260.49970.01251(T. 3a)
(-1.8972)**(-0.8121)(2.6995)* (6.5857)*(0.3143)
Note: (1) The independent variables in equation (T.3) are inputed in
deviation form.
(2) Figures in parentheses are t-values (see Table 6.2).
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Table 6.4
Comparison of U-Statistics of the Equations
for the Manufacturing Sector
Actual













Note: In computing the forecasts and hence the U-statistics, the
following information is used:
(1) the actual datum of the dependent variable in the fourth
quarter of 1978 is 1.8934.
(2) the means of all independent variables in each equation
are!
(M.1) 0.1602 0.1111 -0.1640 0.9683
(M.2) 0.1821 0.1320 -0.1480 0.9316
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Table 6.5
Comparison of U-statistics of the Equations
for the Textile Industry
Actual
Equation Period Forecast Datum U-statistic















Note: (1) In computing the forecasts and hence the U-statistics, the
following infomration is used:
The actual figure of the dependent variable in
the fourth quarter of 1978 is -0.0395.
(2) It should be noted that the forecasts and actual data
are in the first-differencing form, i.e. lnx3,t- lnx3.t-1
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Table 6. 6
Non-selected Equations for the Manufacturing Sector
lnx3,t= K+ b01np0)tr3+ b1 lnp1,t-3 + b2lnp2,t-3 + b3ln(n2-1+P3,t-3)+lnut-3
Durability
Constant
of Raw Loanb3b2blb dfD-W FR2 R-2 SEEMaturitMaterialKLagEquation
-0.4486-0.0578 171.0739 135.80.058340.96250.9697340.69031.27353 1.2792(M. 3)
(-2.1526)*(3.3172)* (1.7810)**(-0.1828)(102.84)
-0.4177-0.1055 16122.0.9605 0.05819 1.13490.968430.6659 51.31633 1.2996(M.4)
(-2.0362)**(2.0435)**(3.5256)*(-0.3381)(102.35)
-0.3767-0.2813 15117.70.05617 1.25030.9691 0.9609360.65331.42083 1.3203(M.5)
(-1.9127)**(4.0276)* (2.2813)*(-0.8682)(105.11)
Note: (1) The independent variables are inputed for regression in deviation form.
(2) Figures in parentheses are t-values at different levels of significance using two-tailed test,
i.e. at a= 5%(*), a= 10%(**) and a= 20%(***).
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Table 6.7
Comparison of U-statistics of the Non-selected
Equations for the Manufacturing Sector
Actual
Equation Perioc Forecast Datum U-statistic















Note: In computing the forecasts and hence the U-statistics, the
following information are used:
(1) The actual datum of the dependent variable in the fourth
quarter of 1978 is 1.8934.
(2) The means of all independent variables in each equation, i.e
lnp0 lnp1






Decomposition of the Numerator of U2 for Equation. (M. 2)
(Ai-A)2Ai A2iFi (Fi-F)2(Fi-Ai)2Perio
0.13000.0164 0.0169 0.00110.0129 0.00451979Q1
-0.0148-0.0l36 0.0002 0.0000 0.00400.0060Q2
0.0955 0.0308 0.0009 0.004 0.0010 0.0021Q3
0.1012 0.1054 0.0111 0.0000 0.00260.0018Q4
Total 0.1995 0.2514 0.0291 0.0171 0.0133 0.0098









Decomposition of the Numerator of U2 for Equation (T.3a)
(Ai-A-2)
Fi Ai A1 (F i-A i )2 (Fi-F-2)Period i 1
1979Q1 0.1112 0.1530 0.01770.0234 0.0017 0.0022
-0.0324 -0.1737 0.0302 0.0200 0.0375 0.0093Q2
0.00230.1151 0.0479 0.0045 0.0008 0.0026Q3
0.0627 0.0528 0.0028 0.0001 0.0011 0.0000Q4
Total 0.2566 0.0800 0.0587 0.0263 0.0571 0.0141





Appendix to Chapter VI
Equation Variance-covariance Matrix
K b0 bl b2 b3
-0.0000 -0.0000 -0.0000K 0.0002 0.0000(M.1)
-0.0000 -0.4397b0 0.2893 0.0650 0.0474
-0.0000 -0.3008bl 0.0650 0.2516 0.1351
-0.4397 -0.3008 -0.17530.0000b2 0.8584
-0.0000 -0.1753b3 0.0474 0.1351 0.0798
-0.0000 -0.0000 -0.0000K 0.0002 0.0000(M. 2)
-0.0000 -0.7099b0 0.3856 0.2598 0.1686
-0.0000 -0.7564bl 0.2598 0.5026 0.3035
-0.7099 -0.7564 -0.4679b2 0.0000 1.5633
-0.0000
-0.4679b3 0.1686 0.3035 0.1897
-0.0019 -0.0034 -0.0003 -0.0015(T.la) K 0.0012
-0.0019 -0.0152 -0.0177 -0.0010b0 0.0310
-0.0034 -0.0152 -0.0032bl 0.0425 0.0021
-0.0003 -0.0177 -0.0032b2 0.0535 0.0137
-0.0015b3 0.0021 0.0137 0.0057
-0.0019 -0.0035 -0.0003 -0.0016(T. 2a) K 0.0012
-0.0019 -0.0154 -0.0184 -0.0013b0 0.0312
-0.0035 -0.0154
-0.0022b1 0.0429 0.0026
-0.0184-0.0003 -0.0022b2 0.0534 0.0142
-0.0013-0.0016b3 0.0026 0.0142 0.0061
-0.0044 -0.0032 -0.0006 -0.0018(T. 3a) K 0.0016
-0.0044 -0.0102 -0.0091b0 0.0343 0.0039
-0.0102-0.0032 -0.0038bl 0.0409 0.0008
-0.0006 -0.0091 -0.0038b2 0.0586 0.0132





In interpreting the demand function for bank loans, the
assumptions and limitations behind the estimation should be borne
in mind carefully. A summarised note is given in this concluding
chapter.
7. I Major Assumptions
In deriving an aggregate demand function, all firms are assumed
to exercise profit-maximizing behaviour in purely competitive output
and factor markets. Here, each firm is a price-taker who adjusts
the demand for bank credit subject to changes in prevailing
prices. The factor markets include the labour, capital goods (com-
prising raw materials, semi-manufactures and physical capital) and bank
loans market.
Manufacturers are believed to closely count on banks to finance
working capital for regular production. As the granting of loans is
normally renewed by banks for good customers, the short-term credit
can be used for long-term investment although banks are biased towards
short-term lending. In this respect, the proportion of funds pro-
vided by the banking sector has been overwhelmingly larger than that
provided by other financial institutions. Hence, this justifies the
inclusion of bank loans as a key factor of production, besides labour
and capital goods, in the production function of the manufacturing
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sector. The influence on loan demand from the excluded variables
are assumed to be insignificant.
7.2 Qualifications
The problem caused by aggregation is indispensable. The
availability of aggregated data limits the possibility of detailed
break-down of the manufacturing sector. The most that can be achieve(
is to the 3-digit level such as the textile industry. However, it
has been shown that the forecasting accuracy really increases with
higher homogeneity of behaviour.
The absence of a priori information on the durability of
the set of capital goods financed with bank loans imposes an inherent
deficiency on the estimation. Moreover, the belief that physical
capital normally has a much longer economic life relative to the
length of the time span under study, essentially entails devising a
separate method to compute their average prices different from that
for raw materials.
The lack of information on the respective time lags of
influence on loan demand from the price variables is another defi-
ciency. The large number of combinations of the respective time
lags does not allow any trial and error process practically due to
the limitation on time and computer facilities. It is hence settled
with contemporaneous lagged structure for all independent variables
to be experimented. Again, this can be a source of forecast errors.
The form of the production function used in the theoretical
derivation is implicit. Hence the derived demand function is also
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in implicit form. The double logarithmic linear form is then assumed
in estimation. If this form does not give satisfactory results,
alternative forms may be tried quickly without altering the derivation
process. This flexibility will be absent if an explicit production
function is used.
7.3 Conclusion
Despite the qualifications mentioned, the resulting estimated
demand functions for bank loans for both industries give good pre-
dictions. Hence they can be a tool for forecasting future demands.
The lagged structure of each selected equation allows unconditional
forecasting which introduces smaller prediction errors than that of
conditional forecasting in which some explanatory variables have to
be predicted first. Practically, the resulting ex-ante forecasts
may provide a reference for interest-bodies in planning and setting
policies. It is in the hope that any information gathered from
future forecasting allows revision and refinement of the functions






Distribution of Loans and Advances to the Manufacturing


































Source: Census & Statistics Department, Hong Kong Monthly Digiest
of Statistics, various issues.
Note: Each figure is the loans outstanding at the last day of
each quarter and is assumed to be the average outstanding
loans for that quarter.
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Table S.2
banks' Agreed Eest Lending Rate(% per annum)
19731972 1974 1975 1976 1977 1978 1979
January 7 7 9.75 9 6.5 5.5 4.75 9.5
February 7 7 9.75 6.5 5.5 4.759(8.5) (7.5) 10.5
March 7 7.5 9.75 7.5(6.5) 6.5 5.5 4.75 11
April 7.57 9.75 6.5 6.5 4.75 4.75 11.5(13)
May 7 7.5 9.75 6.5 6.5 4.75 5.5 13
June 7 7.5(8) 9.75 6.5 6.5 4.75 5.5 13
July 7 8 6.5 6.5 4.75 69.75(10.75) (12) 13
August 7 8.5(9) 12 6.5 6 4.75 6 14.5
September 7 9(9.75) 12 6.5 6 4.75 6 14.5
October 7 9.75 12(11.5) 6.5 6 4.75 7.25 14.5
November 7 9.75 6 4.75 8.7511.5 (11) (10.75) (10.5) 6.5 14.5
December 7 9.75 10.5(9.75)(9) 6.5 6 4.75 8.75 14.5
Quarter 1 7 7.17 9.75 8.11 6.5 5.5 4.75 10.33
7Quarter 2 7.58 9.75 6.5 6.5 4.75 5.25 12.63
Quarter 3 7 8.71 11.61 6.5 6.17 4.75 6 14.50
Quarter 4 7 9.75 10.81 6.5 6 4.75 8.25 14.50
Source: Census and Statistics Department, Hong Kong Monthly Digest of Statistics, various issues.
Note: Quarterly figures are the arithmetic means of monthly data.
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Table S.3
Quarterly Prices of Units of Bank Loans to the Manufacturing
Sector and Textile Industry(%)
















3.01492.8724 3.04173.01911975Q1 2.5275 2.8749 3.0479
2.80882.62322.32402.81642.3237 2.62562.1250Q2






2.0105 2.01051.9707 1.9348 1.97081.93611977Q1 1.8750
1.89991.8987 1.7831 1.85211.85271.78181.6875Q2
1.81301.8147 1.6875 1.75301.6875 1.75291.6875Q3
1.7360 1.73681.6875 1.6875 1.68751.68751.6875Q4
1.68751.6875 1.6875 1.6875 1.68751.6875 1.68751978Q1
1.72021.7491 1.7295 1.7203 1.74901.8125 1.7299Q2
2.0000 1.79561.8266 1.7927 1.90381.9017 1.8289Q3
2.00872.2900 2.1238 2.2719 2.1099 1.99722.5625Q4
2.5652 2.3707 2.8411 2.36802.8266 2.56213.08251979Q1
2.81703.0828 2.82053.3513 3.3462 3.09593.6575Q2
3.35053.8965 3.6054 3.3370 3.59984.1250 3.8973Q3
Note: (1) For the computation of marginal prices, details are found in section
(5.5).
(2) Weighted average price is computed using equations (4.2) and (4. 3).
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Table S.4




TextileDomestic Yarn & & Related
Period ThreadExports Fabrics Articles
1972Q1 76 72 68 93
80 74 71 92Q2
85 76 69 94Q3
84 78 70 89Q4




1974Q1 116 135 127 150
124 137 131 163Q2
126 127 167111Q3
120 116 15695Q4






133 117 116 140Q3
132 121 119 153Q4
1977Q1 131 121 115 180
131 116 110 177Q2
134 114 104 162Q3
103132 113 153Q4
1978Q1 134 112 105 155
136 111 107 153Q2
140 116 150110Q3
144 119 112 157Q4






Source: Half-yearly Economic Report (Hong Kong: Government Printer), various
issues.
Hong Kong Trade Index Numbers December 1979 (Hong Kong: Trade
Research Section of Census and Statistics Department).
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Table S.5
Indexes of Average Nominal Daily Wages (Including Fringe
Benefits) in the Manufacturing Sector and Textile
Industry (July 1973- June 1974= 100)















1979 March 178 176
September 185185
ource: Census and Statistics Department, Hong Kong Monthly
Digest of Statistics, various issues.
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Table S. 6
Unit Value Indexes and Quantum Indexes of Imports of Raw
Materials for the Manufacturing Sector from All
Sources to Hong Kong (1973=100)

































Source: Half-yearly Economic Report (Hong Kong: Government Printer),
various issues.




Unit Value Indexes of Imports of Raw Materials for the Textile
Industry from All Sources to Hong Kong (1973= 100)
Dyeing, Tanning,Wool Other
































Source: Half-yearly Economic Report (Hong Kong: Government Printer),
various issues;




Quantum Indexes of Imports of Raw Materials for the Textile
Industry from All Sources to Hong Kong (1973= 100)
Dyeing, Tanning,Wool & Other





























126 1301979Q1 98 130
70 17395 144Q2
66 15593 142Q3
Source: Half-yearly Economic Report (Hong Kong: Government Printer),
various issues;




Quarterly Prices of Imports of Raw Materials for Textiles
(1973= 100)
Weighted Average of n PeriodsMarginal





80.5383.76 81.2985.46 82.33197 3Q1
83.93 83.0787.37 85.3189.8693.02Q2
88.91 87.11103.76 94.64 91.5498.35Q3
94.78116.58 111.32 105.62 101.65 98.01Q4
102.82106.661974Q1 127.61 121.23 110.65116.12
112.33116.33126.38 121.55136.58 132.28Q2
118.60123.42127.73131.93 135.30 132.56Q3
123.38151.32 127.05115.58 131.36 130.57Q4
1975Q1 123.23132.00 114.56 12 3.35 124.7598.86
120.19117.95101.00 125.44 103.77 110.02Q2
115.23108.96106.09 103.91 102.64 104.65Q3
108.07104.84 105.52 104.26 104.74103.29Q4
105.211976Q1 105.91 105.94 104.13106.97 104.96
105.94113.40 110.46 108.71 107.90 106.81Q2
109.48121.96 117.46 114.06 110.71111.94Q3
4 112.13122.48 122.06 118.59 115.51 113.44
115.351977Q1 124.44 123.96 123.26 117.40120.29
118.46124.13 124.23 124.00 121.04123.53Q2
120.86120.88 123.39122.85 123.34 123.04Q3
121.77114.73 117.65 120.30 121.40 121.74Q4
120.39197 8Q1 115.13 116.46 118.67 119.87114.79
119.27117.38 115.72 118.27116.29 116.64Q2
118.49119.11 117.18118.17 116.59 117.20Q3
118.24122.71 119.71120.99 118.58 117.89Q4
1979Q1 119.51126.15 124.57 122.95 120.29121.54
133.55 132.30Q2
140.56 139.31Q3
Note: 1. Raw materials for textiles include raw cotton; wool and other
animal hair man-made fibres and dyeing, tanning, colouring
materials.
2. Marginal price is the geometric mean of the unit value indexes of
the four categories of raw materials.
3. Weighted average price is the geometric mean of the weighted unit




Quarterly Prices of Imports of Capital Goods from All Sources
(1973 = 100)

































Note: (1) The marginal prices come from Half-yearly Economic Report
(Hong Kong: Government Printer), various issues.
(2) The average price in 1972Q1 is computed from equation (5.10),
while the rest are computed using equation (5.11).
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